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Preface

Hudson Institute was engaged by NOAA to examine external trends over the next 5-10 years, to assess
implications of critical trends for NOAA and to provide an ongoing resource to assist NOAA in
understanding and addressing future prospects.

The analysis comes at an especially important time in NOAA’s evolution. Since the study started in
October 2001, NOAA underwent a change in leadership, went through a major program review, was
designated the lead science agency for the President’s climate change initiative and began preparing a
2003-2008 strategic plan. Several important pieces of legislation are up for renewal and the
Congressionally mandated U.S. Commission on Ocean Policy, a successor to the Stratton Commission that,
more than 30 years ago, ushered in profound changes, has been deliberating. The private Pew Oceans
Commission effort is underway, the National Academy of Public Administration is undertaking a review of
the National Marine Fisheries Service and the National Research Council is examining public/private sector
boundary issues with special interest in weather and climate services.

This report provides an overview of a range of trends and sources of change. The emphasis on 5-10 years is
intended to encourage and support longer-range and innovative thinking about strategies, policies and
programs. Some developments can be expected to be important quickly or are significant today. Others,
while making their greatest impacts further out in the future, may require attention in today's decision-
making. Implications for NOAA are noted in the summary section and an appendix and are shown in italics
in the body of the report.

The study is not intended to make specific recommendations. Rather, it provides a context for NOAA
decisions. While the study was initiated before the current strategic plan development process, an important
objective is to provide analysis that can be useful in thinking about issues that will arise in the plan and in
processes that will follow.

Significant attention is given to technology because of its critical role in NOAA’s future. Technology
issues and developments are discussed both in a separate section and throughout the study. Focuses of the
study include resource management and business trends. NOAA's interest in resource management arises
from its many responsibilities for measurement and management and its need to deal with changing
pressures, new understanding of problems and changing approaches. Understanding of business trends can
help NOAA meet demands for services, interface with evolving types of business organizations and learn
from developments in the private sector that may help it to improve its own effectiveness.

The Principal Investigator is Dr. Irving Leveson, Adjunct Senior Fellow and Chief Economic Consultant of
Hudson Institute. The study team includes Charles Horner, Hudson Institute Senior Fellow and Dr. Kenneth
Weinstein, Vice President and Director of the Hudson Washington Office. Dongmei Zhou and Nazan
Riahy provided research assistance.

Hudson Institute wishes to thank the many people inside and outside of NOAA who provided information,
comments and suggestions. The study has benefited from discussions with and guidance from Scott Gudes,
Tim Keeney, Scott Rayder, Jim Burgess, Jim Cohen, Margaret McCalla and participants in group
discussions at NOAA. Special thanks go to Rodney Weiher who served as contract officer for his helpful
suggestions and insights. A list of persons interviewed is provided in Appendix D.

The views expressed are those of the authors and need not reflect those of NOAA personnel or agencies or
persons contacted in or out of government.
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Executive Summary

MAJOR TRENDS

During the next 5-10 years NOAA will face many powerful
trends with far-reaching impacts on its activities and decisions. In
discussing these changes, trends are grouped into seven
categories. Developments in each of these areas will be critical to
NOAA’s future and its impact.

Science, Technology and Communication
Globalization

Climate Change

Demands for Services and Cooperation

Economic and Business Trends

Environment and Resource Management Trends and
Policies

e  Government Initiatives

Within these categories and often cutting across them are many
transformational changes such as the Internet, global warming,
the new economy, use of incentive and management approaches
to resource management, government improvement, reliance on
markets and the private sector, security imperatives and patterns
of international competition and cooperation.

Helping Society Adapt

In studies ranging from the genetics
of brain size in the evolutionary
development of human beings to the
effects of education on earnings, it
has been found that increased rates
of change in the environment
increase the advantage of skill and
cognitive ability.

These traits become more valuable
with greater information and
analytic tools.

At a time of extraordinary change in
many areas, NOAA’s services add
to society’s ability to adapt and
succeed.

SCIENCE, TECHNOLOGY AND COMMUNICATION

Technological change has been especially rapid during the last two decades and the pace of change may
even be accelerating. As more is applied and its cumulative effects are felt, technology is having increasing

impacts on every aspect of society.

Dramatic gains are occurring in microprocessor speed and throughput, bandwidth, storage, compression,
networking, wireless and multimedia, embodying both hardware and software. The shift from digital to
analog is deepening, last miles of connections are being upgraded, mobility is ever more information-
enabled and new devices are proliferating. The power of the Internet is just beginning to be realized.

Exciting developments are occurring in materials technology, biotechnology, medicine, energy, optics,
chemistry and other areas along with those in information technology. Tools for creating further progress

are evolving rapidly.
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With fundamental knowledge expanding, and with so much knowledge being processed with modern
information handling techniques, interactions among fields are flourishing. Convergence is occurring both
in science and applications.

Developments in information technology will have a wide range of impacts:

Automation.

Miniaturization.

Distributed and mobile activity.

Determination of formats and other standards more often by the market rather than by government.
"Programmed human capital” - the ability to embody knowledge in software and systems for ease of
use by less skilled or narrowly specialized workers.

e  Growth of information services, including bandwidth-intensive multimedia, interactivity and large data
sets.

Data mining.

Improved sensing, integration of sensor measures and widely distributed monitoring.

Improved modeling, model integration and resolution.

Convergence of applications (telephone, cable TV, Internet, game controllers) leading to new services
such as Internet telephony.

Growth of R&D and changes in its nature and composition.

High levels of capital spending (despite boom-bust cycles).

Flatter organizational structures.

Managing based on continuous feedback.

Self-organizing systems.

Great diversity of products and capabilities, tailored to diverse needs.

Shorter life spans of products/high obsolescence and constant adaptation to changing markets.
Intense competition.

More frequent restructuring of organizations and their relationships to customers, suppliers,
competitors and collaborators as technology and business models evolve.

Increased difficulty of keeping information private or limiting its distribution.

e Policy challenges involving access, privacy, security, ownership and safety.

e Difficult moral issues in some areas.

The greatest challenges of technology will be social and psychological — adjusting our thinking, speed and
direction of response and even willingness to respond, and learning to live in an economy and society that
evolves rapidly in new and often unexpected ways.

Government can facilitate diffusion of technologies in which it has a special interest such as transmission
of high-resolution images by rapidly deploying the new technologies to create a critical mass of demand.
The ability to interface with government at a higher level will give the private sector a greater incentive for
rapid and more complete deployment.

Technological change in NOAA has largely been evolutionary rather than revolutionary, in part because of
long lead times in budgeting and acquisition for large capital investments. However, discoveries that result
from use of technology can have revolutionary consequences. For example:

The understanding of El Nino, La Nina and the Southern oscillation led to better weather and
climate prediction.

The discovery of the hole in the ozone layer led to more attention to global warming and to other

environmental issues as well. This contributed to increases in the scale of data collection and
research on global change and prospects for additional policy initiatives.
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Even if technological change in NOAA systems remains evolutionary, NOAA can expect that there will be
important discoveries as a result of scientific advances and persistence with existing technologies that will
significantly change the nature of its understanding of the planet and the services it provides.

NOAA will have to manage complex transitions to a new technological environment. For example,
expectations are for an increase in satellite data of at least five orders of magnitude or about 100,000 times
as much during the current decade and possibly far more. Efforts are under way to assure that the data can
be handled in computers, models, storage and communication and overconfidence is being avoided. Most
of those with whom Hudson spoke do not expect extraordinary difficulties in NOAA handling the very
large quantities of data that are expected, either in processing or storage capacity. Similar challenges have
arisen in the past, without abnormal amounts of difficulty.

Nevertheless, NOAA will have to be prepared if increases at the high end of the range occur. NOAA also

will have to assure that it can handle intervening imbalances between demand and supply of technological
capabilities and skills so it can take earlier advantage of opportunities as well as assure smooth transitions
in service.

With international capabilities also increasing, NOAA may have greater opportunities to take advantage of
foreign efforts for launching satellites, collecting data and/or distributing information.

GLOBALIZATION

Globalization has been associated with:
Rising World Merchandise Exports
e Increasing contact through travel, as a Percent of GDP
communications and trade.
e Development of a world market for

technology. 20
e Cross-ownership of business and financial 15 | 17.2
assets.
e  Growth of reliance on markets vs. 10 1 0.5
regulation, government ownership and 5 )
central planning. 0

e Spread of democracy with pressures from
exposure to ideas, rising incomes and 1950 1973 1998
strengthened business classes.

Beneficial interactions can significantly raise living standards and prevent or overcome problems, including
problems that are byproducts of increases in incomes.

The principal implication of rising global interdependence for NOAA and other agencies is the growing
importance of international cooperation in science and resource management for achieving results. The
burgeoning scope of cooperation among countries and linkages among private organizations creates
opportunities to transcend fragmented approaches to data collection, dissemination, research, policy and
operations. It also adds enormous complexity as NOAA and constituents seek to understand each other’s
needs and find ways to work together across numerous geographic, organizational, scientific and cultural
dimensions.

The possibility that U.S. global dominance could erode also must be considered seriously. Perhaps the most
important consequence of lessened U.S. dominance from NOAA's point of view is the fragmentation that
could result in data collection, research coordination and information dissemination. One critical example is
European efforts to develop a competitor to the Global Positioning System.

12



CLIMATE CHANGE

A continuing warming trend is likely to increase public pressures for action. Public concerns may also be
increased by shorter-term increases in warming or erratic weather patterns that have little or nothing to do
with long run trends, especially if short-term developments are associated with widespread drought or other
severe consequences.

However, the public is not likely to be willing to make great sacrifices anytime soon — such as adopting a
large carbon tax or prohibiting construction in areas likely to experience extensive flooding if the sea level
rises.

Under these circumstances, efforts can be expected to focus on:

e Improving the evidence.

e Developing policies that are less costly or restrictive.

e Finding ways to maintain good international relations despite differences in attitudes and policies
between the U.S. and other nations.

Concerns about global climate change will have far-reaching impacts on NOAA's policies, products and
operations. Consequences include:

e Accelerating attention to ecosystem approaches that transcend previously segmented areas of

measurement, research and prediction. For NOAA this includes:
e  More complete observation of oceans.
e Integration of observations and analyses of behavior of oceans, atmosphere and land.

e  Support for larger scale scientific approaches and major investments that address the concerns. This
includes the extensive use of more types of and more powerful sensors on remotely operated vehicles
(ROV’s), autonomous unmanned vehicles (AUV’s) and satellites, and investments in supercomputing.

e Increased demands for both observations and forecasts, including more measurement of climate
change generally, water flows, air quality and space weather and more forecasts of societal
consequences of observations and analysis.

e  Greater pressure for NOAA to develop "products" that can assist in understanding the nature of the
threats, facilitating research and planning by other organizations and providing support to the public
policy process.

e  More regional and local data and management, including much higher resolution weather and climate
data and more complete counts of marine species and their movements.

e  Greater cooperative efforts to improve and coordinate ocean policy.

e Pressure for interagency cooperation to more effectively utilize resources and make better use of
information.

e Influences of government-wide efforts to reallocate research budgets related to climate change.
Improvements in international cooperation in addressing observed consequences of climate change.
Continuing tension between approaches that emphasize science vs. those that emphasize precaution.

Over the next decade, advances in technology and further deployment of existing technology will make it
possible for NOAA to provide a larger set of environmental data and to provide more continuous and high
resolution data in all kinds of weather. Integration of disciplines will be necessary for many information
products.

Climate change research will become more well-rounded, integrating considerations of glaciers,

atmospheric chemistry and ecosystems, and including a capacity for ecosystem forecasts that is
independent of global warming. It will take some time before a full climate model of the U.S. can be
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developed.

Because of the focus in the scientific community on global warming, climate change research can be
expected to give particular attention to ways in which warming impacts may be intensified, for example by
causing oceans to hold less CO,, contributing to further warming. Interest will be more heavily focused on
mechanisms that can contribute to extremes of warming than on those that can modify a warming trend or
produce cooling.

NOAA increasingly will be involved in assessing the potential and the after-the-fact impacts of policies to
moderate the effects of climate change. NOAA capabilities could play an important role in monitoring and
analyzing outcomes of international participation in the Kyoto protocol.

The U.S. will be under continuing international pressure to curb its use of fossil fuels. The debate over
responsibilities of high-consumption developed countries and the leeway to be given to developing
countries will never fully be resolved. The debate over use of incentive approaches vs. command and
control approaches to environmental management also will be ongoing because of international differences
in how the approaches are viewed.

DEMANDS FOR SERVICES AND COOPERATION

Concern over weather patterns will raise demand for weather and climate forecasts, coastal, ocean and
atmospheric observations and for efforts to protect coastal communities and prepare for evacuations. It will
raise issues of changing patterns of species migration, including non-native species and threats to species. It
also will generate greater interest in alternative energy sources, including those from the sea.

The imperative of educating the electorate and providing the foundation of knowledge that can guide new
generations, both in the U.S. and internationally, is stronger than ever. NOAA can contribute further to
understanding by encouraging its knowledge relating to the environment to be made available to publics as
well as to scientists in other countries.

NOAA will be called on to provide more data in support of regulation and to expand some regulatory
functions as interest in climate change grows.

Air quality will be a growing effort within NOAA, involving collecting, analyzing and distributing
information. Data will be collected on a growing number of subjects — such as CO,, aerosols, nitrogen
deposits and atmospheric density.

Demand for more kinds of and better environmental information such as air quality will in part be driven
by the heightened concern of the large and politically important baby boom generation for matters of health
and safety. Another motivating factor is the general rise in demand for comforts and aesthetics with greater
affluence.

The importance of water issues and associated political/military repercussions and the interplay of water
with land and atmosphere imply a need for increased attention to hydrologic measurement and analysis.

NOAA will be asked to increasingly accommodate the desire for rapid selection and automatic distribution
of information in appealing forms, whether provided directly to end users or through intermediaries. The
development of self-describing data sets will be an important tool in that effort.

A consequence of the use of technology by consumers is “swarming” or surges in demand from many
participants. In one formulation “smart mobs” linked by high-tech communications devices act in concert
to rapidly move to the same activities or destinations. The implication of swarming for NOAA is that it is
necessary to be ready for very high levels of peak demand.
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Many demands will come from the needs of specific industries such as energy and insurance. The
telecommunications industry could become a large consumer of NOAA information in the future, with
solar storms and other phenomena having a great influence and with wireless communication growing
rapidly.

A large rise in energy prices would raise demand for weather and climate services from power producers
and distributors and from industrial and commercial energy customers interested in managing supplies,
buying before price increases, locking in prices in contracts, and hedging and trading on energy markets.

NOAA increasingly will be providing climate and environmental information for regional and local areas.
NOAA may play any number of roles in processes to develop operational forecasts, directly providing
information, working with universities, regional consortia and private firms and/or serving as a catalyst for
local efforts. In any of these roles, NOAA will be central to the development and operation of a regional
system.

NOAA has had increasing calls for information about other countries to help other Federal agencies and
international organizations in relief efforts. It can expect greater demands from other agencies and requests
for information that is increasingly international.

NOAA will collaborate more with the military in development of space and ocean capabilities, engaging in
more joint efforts and situations where the military is the customer. It will sometimes compete with the
military for resources or control of programs and more often couch requests in national security terms. Its
measurement efforts will go beyond support for military operations to include assessment of environmental
and commercial impacts of war.

The missile defense initiative can give a major impetus to satellite development. NOAA could be called
upon for data services, monitoring and research, satellite rescue and other activities.

NOAA could face increased demands for services and play an expanded advisory role in disaster
prevention and response.

e NOAA could bring to bear information, research and analytic capabilities to assess how spread of
contamination would be affected by weather and ocean conditions. Valuable contributions can be
made by predicting or tracking effects of winds or currents in distributing harmful substances or
organisms.

e Nuclear contamination would create particularly challenging, far-reaching and long-term
challenges. It would require extensive interagency and potentially international coordination.

e NOAA's skills can assist in locating the sources or origins of some contaminants as well as their
impacts.

Increased demands for information to support military and homeland defense could lead to patriotic and
security-motivated demands for greater U.S. self-sufficiency in data collection. Concerns about security
could lead to restrictions on research, information-sharing and international collaboration at the same time
as some aspects of research and collaboration are encouraged.
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ECONOMIC AND BUSINESS TRENDS

Economic Trends

The bust in capital spending after the boom of late 1990s left industry with excess capacity and weakened
many leading technology companies. Working off excesses will take several years. In the meantime it will
be harder for NOAA to rely on the private sector for investment and technology in satellites. There also
will be slower introduction of some communications technology since introduction often comes as part of
new capital investment. However, slowing of the introduction of technology will be selective and
temporary.

The “new economy”, although tempered, remains very much alive. It is morphing into a more traditional
high growth period that, when it arrives, will be more sustainable and stable.

The extended economic slowdown, bear market in stocks, telecommunications implosion and collapse of
many dotcoms, along with effects of September 11, 2001 raised serious questions about how quickly and
fully the U.S. and global economies would recover and whether any resumption of rapid growth could
persist. However, there are strong underlying positive factors. Most significantly, despite the sharp decline
in capital spending, new technologies and products continue to be introduced at an unusually rapid pace.

Economic growth and productivity are not expected to maintain the pace of the boom years. However, new
economy influences of rapid technological change, intense competition and opening of global markets will

bring significantly higher growth during the coming decade. Sustainable U.S. productivity is expected to be
higher by about 1% per year than in the two decades prior to the mid-1990s acceleration, nearly double the

earlier rate.

Implications of sustained rapid technological change and renewal for business and the economy include:

e A need for government to become more business-like — to be decisive, focused on products,
performance and customers and open to many ways of getting things done.

e A need to rely heavily on resources, capabilities and the diversity of sources in the private sector to
respond effectively to rapidly changing prospects and opportunities.

e  Greater need for open markets, along with appropriate oversight.

e  More competition among technology standards so as not to prematurely lock in one standard while
others that may be superior need some time to develop.

e Intense competition and a shorter half-life of monopolies.

e Many big winners and big losers among prominent companies.

Gains from the new economy will be associated with:

e Creation of new markets, uses, customers and associations among individuals and groups through
widespread use of both general and specialized information and communications systems.

e  Growth of markets and demands for information through rising incomes.

e  More rapid obsolescence of technology, but also more opportunities to introduce new technology
rapidly as heavy investments are made to support growth.

e Expanded opportunities for scientific cooperation.

e Increased pressure on the environment if the global economy grows more rapidly, but also greater
knowledge, incomes and technological opportunities for solutions.

e Improved government budget positions, albeit in the context of deteriorated levels.

e  More rapid deployment of high bandwidth but also greater increases in demand.
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Some of the gains from the new economy will be offset by influences of the “dis-economy.” We use the
term "dis-economy" to refer to a series of recent and emerging developments that collectively exert a
significant drag on the economy. These include restrictions and costs associated with terrorism, the war on
terrorism and homeland security, the crisis of confidence in business ethics and its manifestations,
increased interferences with the information economy (hacking, spam, viruses) and various increases in
regulation.

The dis-economy operates at the same time as the new economy. It does not overshadow the new economy,
but the net effect of the two forces is significantly less economic growth than would be possible if the new
economy influences more fully dominated. Adverse effects are greater in the early portion of the next ten
years. Adjustments will lessen adverse effects over time but many forces will be long-lasting and new
impediments and disruptions from war can arise.

NOAA will face a continuously tight budget environment. Issues of NOAA's role could be more prominent
as agencies compete for limited funds and government is reorganized. Overall budget stringency will
require particularly effective efforts to justify expenditures. It will be particularly necessary to demonstrate
the benefits to the nation and to do so quantitatively wherever possible. The links between research and
development will require greater clarification and strengthening.

Energy is important for many reasons:

e  Prices affect demand for weather and climate information.

e Technology and prices affect the scale of deep ocean development.

e International development can engender negotiations over rights and boundaries and environmental
impacts.

e Energy can be at the center of tensions that lead to wars, with attendant demands for information and
effects on the economy.

e Technologies developed for energy exploration and development, such as remotely operated vehicles,
could be very useful for NOAA activities.

e  Efforts to induce movement away from reliance on fossil fuels can change the nature and location of
energy development and distribution. It also might lead to reduced maintenance or abandonment of
facilities, with resulting environmental impacts.

e Technology and prices could eventually lead to large-scale development of undersea methane hydrates.

The long run pattern is for a gradually rising trend of energy prices and large fluctuations around the trend
that last for several years. Prices are low relative to their historic range. They are likely to go a lot higher in
the decade ahead because of economic growth and political and military vulnerabilities. Far less likely is
the possibility of a decline in relative energy prices induced by technology and new sources of supply.

Use of the oceans may increase more rapidly than recent experience suggests. Despite decades-old
suggestions for undersea mining, tourism and human habitats, wave power and other uses of the oceans,
development has been limited until recently. Growth is now being fostered by technologies for deep-sea oil
and gas recovery, by interest in new sources of energy and by interest in a wider array of minerals of
potential commercial value. New technologies such as unmanned Slocum Gliders and improved sensors
can be expected to expand opportunities for exploration and monitoring as well.

Renewed interest in oceans raises complex issues of international law and diplomacy as competing claims
arise. The United States can expect to be drawn into an increasing number of boundary and jurisdictional
issues relating to uses of the oceans over the next decade. NOAA will be asked to provide detailed
information that can be used to delineate boundaries and chart passageways.
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Business Trends

Understanding changes in private organizations can help government meet demands for services, interface
with evolving types of business organizations and learn from developments in the private sector that may
help it to improve its own effectiveness.

Of the forces are shaping the private sector, technology and especially the information revolution is most
pervasive. Other powerful influences include globalization, deregulation and the emergence of a modern
service economy, which themselves are profoundly influenced by information technology. Together, these
result in extensive competition, automation and in heightened demands for information.

In this environment there is a premium on arrangements for making effective use of information to manage
and operate the organization, to link the organization to suppliers, partners and customers and to provide
information as a service and a basis for transactions.

For many information and software providers the cost of producing additional unit of each product is zero
or near-zero after the initial fixed costs are met, facilitating rapid growth of markets.

Many information products exhibit "network externalities" or "demand-side economies of scale." Such
economies arise because the value to each user of participating in the network increases exponentially with
the number of participants (“Metcalf’s Law™).

Network externalities make demand for products more price-sensitive since lower prices that add customers
lead to even more customers. Economies in production, especially those from low incremental costs of
adding users, can interact with demand economies from network externalities to produce rapid growth in
the number of users. They also can bring about major changes in ways of doing business.

New types of multi-firm organizational structures have evolved to take advantage of transaction cost
efficiencies and opportunities for market growth. Configurations include the "virtual corporation” that directs
activities of other entities without having its own production facilities, the focused firm that sticks to its core
competencies, strictly out-sourcing for other capabilities, the networked company, in which separate entities act
together to produce a result, sometimes in self-organizing systems and business-to-business e-commerce
exchanges that create markets centered around an industry or large buyer.

Information technology increases the viability of many smaller organizations as lower costs of inter-firm
communication facilitate participation in networks. However, information technology also creates
efficiencies within larger organizations by lowering costs of coordinating people and departments. The

result is consolidation of firms but at a slower pace, with larger roles for smaller firms than otherwise.

The form and function of the modern organization is evolving to embody many features that are heavily
influenced by advances in information technology. Formulations emphasizing various aspects include:

Horizontal Management

With horizontal management, as emphasized by Peter Drucker, ease of communication means
there are fewer layers of management through which communication has to filter.

The Professional Service Organization
Henry Mintzberg made the distinction between machine bureaucracies that focus on repetitive

standardized tasks and professional service organizations in which individuals have greater skill
and autonomy in defining and carrying out tasks.
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The Network Organization

The network organization draws extensively on resources in external organizations through
arrangements under which participants can acts as a coherent whole.

The Adaptive Enterprise

The adaptive enterprise adjusts production to information fed from its units and the external
environment, increasingly in real-time. Rapid adaptation to current developments is emphasized
over planning and forecasting for longer range prospects.

Mass Customization

Mass customization flexibly allows a wide variety of products and features to be produced and
tailored to the customer and at the same time benefits from efficiencies of mass production.

One example of mass customization is efforts to provide localized individual weather information
on demand to cars, cell phones and PDAs.

Electronic Marketplaces and Online Distribution

Electronic distribution of information services, media and financial products facilitates direct
contact, transactions and self-service.

New models have begun to develop that incorporate a wider range of services — both in
arrangements among the participants and through tie-ins with outside vendors.

An organization may need two kinds of business models for different activities, one for units dealing with
longer term changes or more predictable environments and one for those requiring a high degree of
feedback and rapid adaptability to external information and developments.

Over the years there have been many formulations of strategic and management models for improving
business capabilities and strategic effectiveness. What is changing is the growing urgency of responding to
market pressures and to technology through physical, organizational and human resource decisions.

Flatter organizational structures create an issue for managers of how to deal with information overload in
an era when they can receive endless messages through email, cell phones and faxes. Ironically, for a
decentralized world this is a problem of over-centralization. The traditional way to deal with overload is to
decentralize — to delegate more decision-making authority. The ability to delegate in NOAA is closely tied
to how well it can recruit personnel and how well it can develop and train the right mix of personnel to
enable more decentralized decisions.

The need for managers with both technical and management skills has traditionally been handled by
drawing on a mix of people with technical and managerial backgrounds. With technology more complex,
the balance is shifting toward greater reliance on technical staff for management. This approach is
supported by greater use of information technology and formal processes to channel management efforts.
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ENVIRONMENT AND RESOURCE MANAGEMENT TRENDS AND
POLICIES

Resource management encompasses the full range of policies and programs dealing with the condition of
natural resources. It includes weather and climate as well as air, land and water pollution, fish stocks,
endangered species, creation of new
species by natural or artificial Quantity of U.S. Fish Catch
means, forest management and

issues relating to energy and for Human Food
minerals. It addresses government

and industry practices, incentives, «» 10000

governance, conservation and 2 8000

regulation. §_ 5000
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responsibilities. Recent heightened concerns about global climate change will have far-reaching impacts on
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NOAA will have to balance concerns about resource management and the environment with those of
economic development and security. While these emphases can lead to some actions that coincide, they
also can involve very different priorities. Resource management can involve more regulatory functions
while economic development looks more to markets and security concerns lead to particular kinds of
interventions.

Trends in resource management include:
Ecosystem Management Implications
¢ Economic development as
complementary to environmental e Understanding ecosystem interrelationships
improvement rather than as a trade-off in and responses to changes.
policy-making. e Effectively utilizing new technologies and
information.
¢  Ecosystem approach — reflecting e Evolving newer resource management
interactions among all parts of the approaches for application on an ecosystem
ecosystem in place of separate analyses scale.
and decisions, and closely related to that, e Working extensively with other nations and
NGOs.
¢ Global approach to measurement and o Assessing potential and actual outcomes of
science, including: policies.

e A global ocean observing system.

e Integration of observations of ocean, atmosphere and land.

e  Much more extensive use of unmanned systems - including sensors in remotely operated vehicles
(ROV’s) and autonomous unmanned vehicles (AUV’s) for ocean systems and satellites.

e  More comprehensive weather and climate modeling.

¢ Possible expansion of some regulatory roles for NOAA in addition to expanded science and
information to support regulation related to ocean and climate change.
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¢ A halting, at least temporarily, of increasing regulation and regulatory costs in society as a whole
relating to resource management.

¢ New regulatory approaches.

Favoring regulatory initiatives with the highest benefits relative to costs.

Increased use of incentive approaches in regulation.

Greater use of management and governance arrangements to bring parties together.

Greater reliance on science for policy and regulation.

More regulatory reviews of agency actions.

The Data Quality Act potentially complicating regulation and scientific staffing.

Further use of the precautionary principle outside the United States.

Incentive approaches to resource management being adopted less widely in nations that do not
place as great a reliance on markets generally.

¢ Technology providing important solutions to resource management problems, sometimes accompanied
by regulation.

¢ Changing marine demands and responses.

e  Expansion of marine protected areas and marine reserves.

e  Overfishing reduced primarily by limits and only slowly by capacity reduction, while racing with
increases in fishing productivity brought about by technology.

e Limits on fishing continuing to be the main policy tool by which capacity is reduced, with
resulting difficulties in moving to a more cooperative model.

¢ Increased attention to international issues.

Renewed U.S. reliance on multinational institutions and networks.
Growth of international participation.

International policy divergence.

Growth of NGOs.

Eco-consumption.

Increased environmental regulation through trade.

"Water and resource wars".

Addressing environmental fallout from terrorism and war.

As interest in undersea areas grows, marine regulation increasingly will involve land management, directly
or indirectly controlling uses of the seabed that go beyond those prevalent today.

Major gaps will continue to exist between the state of scientific knowledge and the degree of knowledge
necessary to make policy. NOAA will be under growing pressure to produce practical results and to extend
its analyses to emerging issues in spite of these limitations.

As NOAA and other agencies seek to rely more on science to avoid biases in policy they will have to
confront professional opinions that do not always take appropriate account of evidence. Leadership will be
required to rely on the most critical evidence even when vocal scientific opinion lags or personal
predilections influence conclusions of those who would be looked to for concensus. This has always been
an issue in resource management, but its intensified focus in the area of climate change and its role for
fisheries management are of particular importance to NOAA.

Effectively maintaining focuses on both science and complex socially-oriented resource management
initiatives will present major ongoing challenges.
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e Developing and implementing ecosystem approaches and making use of the rapid advances in
biotechnology and related fields will require NOAA to utilize many disciplines, including giving
much more attention to the biological sciences.

e  There will continue to be questions of how organizationally separate science should be from
regulation. Closeness can allow science to be more fully used in decisions but open science to
greater political pressures. The greater the political pressure, the more important is separation. The
greater the ability of science to deal objectively with socioeconomic issues behind the pressures,
the more important is closeness.

e The extensive negotiation required by managers employing evolving methods of resource
management will necessitate developing skills and organizational structures that go beyond the
scientific emphasis that is at the heart of the agency.

e The growth of informal and electronic publication opportunities means that NOAA will have to
find the right balance between goals of peer review and more rapid or administrative forms of
distribution.

International cooperation carries with it complex demands. Divergent laws, regulations and interests must
be reconciled. NOAA will find it necessary to deal with many organizations and to support negotiation
efforts with scientific evidence and management capabilities on many issues and across vast distances.

High levels of coordination of disciplines and departments will be needed inside and outside of NOAA for:

e The evolution of management roles along with science roles in science management and
regulation

e Development of ecosystem approaches

e Increased international responsibilities

GOVERNMENT INITIATIVES

Policies, Organization and Laws

The Stratton commission was instrumental in establishing U.S. ocean policy and structure more than 30
years ago. That has led to some anticipation that the new commission will have far-reaching effects, even
including the possibility of a federal oceans department. Admiral James D. Watkins, U.S. Navy (retired),
chairman of the Commission, has been quoted as saying: “We’re already assuming that there has to be a
national ocean policy coordinating body.” In the cover letter to the September 2002 interim report he states:
“...policy may well call for new and creative governance mechanisms.”

The impact of the Commission on Ocean Policy is uncertain because of the complex climate, but a number
of factors could come together with upcoming legislative reauthorizations including the Magnuson-Stevens
Fishery Conservation and Management Act, the Marine Mammal Protection Act, the Coastal Zone
Management Act and the Endangered Species Act, along with the influence of the Pew Oceans
Commission, to produce significant change.

The Commission on Ocean Policy also has endorsed U.S. accession to the Law of the Sea Convention but
more generally support has been weak. It is not clear whether the Commission, by bringing the issue of
accession to the Law of the Sea convention into a larger coalition for ocean policy can significantly
increase its prospects.
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NOAA will have to be ready to address proposals for a range of legislative possibilities and for receiving
resulting responsibilities. That will require breadth of management so that current responsibilities will not
be compromised and opportunities to use legislative change to chart a course will not be foregone.

The U.S. has been seeking international recognition for the potential of economic development to enable

both reduction in poverty and improvement in the environment. NOAA increasingly will be enlisted in
making that case and in promoting its understanding in other parts of the world.

Public/Private Roles and Business Models

Rapid technological change and the evolution of
sophisticated organizations and networks are creating
growing opportunities for NOAA and government
generally to build on the capabilities of firms, research
organizations, universities and/or other government
agencies.

Increasingly, the question is not what
government should do, but what
government should take responsibility for.
There are many ways in which that
responsibility can be provided for.

NOAA can work with new types of organizations in many ways. It can be a catalyst, organizer, partner,
owner, member, customer or supplier. NOAA will want to explicitly determine appropriate roles in each
circumstance and define ways of managing those roles. Through the many possible forms of involvement,
government can facilitate efforts of private organizations to fulfill functions previously performed by
government.

Increasingly, the question is not what government should do, but what government should take
responsibility for. There are many ways in which that responsibility can be provided for.

Rapid Growth of Private Sector R&D
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Privatization has been limited in the U.S. because of the much smaller role of government enterprises and
greater reliance on the private sector generally. The U.S. generally is privatizing "from the bottom up"
through detailed reviews of activities, rather than rather than by "top down" efforts that lead to disengaging
from entire industries.

Boundaries between the public and private sectors will be shifting as a result of the increasing capabilities
of the private sector, its technological sophistication, access to risk capital and the growing scale of firms.
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NOAA will be engaged in continual negotiation with the private sector over where boundaries of public
activities should fall and how interactions should take place.

Weather services will continue to be a principal area of controversy regarding public/private roles. Similar
issues may arise with climate information services. The role of industry self-regulation will continue to be
prominent in fisheries management. Other areas, particularly measurement of the local environment such as
air quality, will become sources of tension as NOAA expands its activities and as the potential size of the
private market becomes more interesting.

Private commercial firms that wish to process and redistribute information will increase pressure on NOAA
to provide data in basic forms through automated processes in real time.

NOAA will face growing competitive challenges from the private sector in providing information-related
services as government advantages from scale economies are reduced by declines in price and increases in
capabilities of equipment and software, and by the continued evolution of large technology firms that can
mount sizeable efforts.

The structure of the business community is being profoundly influenced by the information revolution, with
some functions being performed by interlinked specialized organizations rather than being integrated
within large organizations. Such networks add to competitive pressures and demands for greater private
roles in enhancing and distributing information.

Under these conditions, cooperative discussions of plans and services become essential to avoid
contentious and counterproductive relationships as well as to find ways to work together.

NOAA increasingly will have to consider opportunities to work with the private sector where that offers an
avenue for modernization and innovation. A tight budget environment could put pressure on NOAA to
contract more with the private sector, especially if there are potential costs savings and/or if that is a way to
get adequate capital investment and keep up with technology.

NOAA could face more difficult choices between drawing further on resources of the private sector to
extend its and the nation's capabilities vs. trying to do more on its own for tighter security.

Electronic Government Projected Number of Internet Users
by Language, 2003
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e Developing cooperative
arrangements with universities, research institutions and private firms to offer the user packages and
choices with seamless navigation on the Web.

¢ Finding additional ways to communicate with international constituencies.

More will have to be done to take advantage of extensible markup language and other Web services
capabilities. The development of extensible markup language (XML) creates a challenge because
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participation in setting standards and structures must be done well in advance of use. The federal
government has tended to lag and risks losing the ability to easily build on systems in their early years.

The long lead time in increasing the capacity to provide IP addresses in the United States could mean an
important bottleneck for NOAA by mid-decade. Contingency planning for issues that could arise would be
appropriate.

The trend has been toward increasing availability of government information in response to greater
consumer sophistication, populist demands and technological opportunities. The Post-September 11
environment, the Data Quality Act and computer security concerns are likely to lead to temporary and
selective slowing of the trend. Nevertheless, the long-term trend of providing more information will remain
intact and may even be enhanced by increased interest in civic issues after 9-11.

In this effort a 5-10 year period of interest was indicated. For some NOAA issues it will be important to
consider longer time frames.
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Appendix A: Implications of Trends for NOAA by Function
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Implications of Trends for NOAA by Function - Overview
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Implications of Trends for NOAA by Function - Detailed

Implications by Area

Relationships
Management with Other
Mission and Observing Research and Resource and Human Organizations
Trend Vision Systems Prediction Management Capital Infrastructure and the Public
Rapid rate of Creates Combinations of | Revolutionary Creates a climate | Requires strong Increases the Creates a need to
technological opportunities for | technologies effects can be that benefits from | management ata | importance of rely more on the
change and increased role of | such as satellites | expected to come | greater reliance level that responsive private sector to
innovation, science in and sensors with | through on markets and facilitates cross- | systems and provide some of
including decision-making | unmanned ocean | cumulative more flexible fertilization and | policies for the increased
convergence of and air vehicles impacts of regulation. integration of making technological
technologies and | Increases need create evolutionary activities. technology capabilities
applications for government capabilities for changes in and Creates specific decisions and NOAA requires
to become more | global and interactions of solutions such as | Creates benefits | keeping up with and to meet some
Key technologies | business-like. integrated technologies. nets that reduce from rapid change of the financing
include observing. bycatch, trawling | arrangements to | when and capital
broadband, Rapid Advances in methods for move more obsolescence is investment
satellites, obsolescence Makes it possible mathematics shrimp that rapidly from high. requirements.
supercomputing, | creates a need for | to handle the and reduce research findings
sensors, Web more rapid massive supercomput- | destruction of to operations. Areas where Requires
services, wireless | replacement and | increases in data ing enable habitats and keeping up with capabilities to
communication greater that will be provision of mapping Demands a technology is an make information
and unmanned coordination of generated. climate and technologies that | greater range of | issue include: and services
ocean and air acquisitions and weather identify habitats | disciplines and available in ways
vehicles. uses among forecasts for requiring people with The explosive | that meet the
NOAA units — detailed protection. knowledge of the growth in demands of a
including geographic Assuring use of latest satellite data. technologically
rethinking how areas. some of these technologies. sophisticated
things will get technologies may Opportunities | private sector that
done when new Revolutionary require Creates greater to use Web increasingly is a
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technologies are
available and
how the
technologies
complement,
change or replace
preexisting
systems.

Convergence of
technologies also
increases the
need for
coordination of
acquisitions and
uses among
NOAA units.

changes also can
be expected from
evolutionary
changes in
technology that
permit
breakthrough
discoveries.

Discovery of
El Nifio and
the Southern
Oscillation.

Discovery of
the hole in
the ozone
layer.

regulation or
funding
demonstrations.

However, also
creates
capabilities for
greater
destruction of
habitats, such as
through tools for
finding and
dredging,
requiring further
intervention.

Opportunities for
electronic
consultation and
rulemaking.

need for people
capable of
managing
technology.

Creates a need to
deal with
information
overload on top
managers. This
typically
involves
delegation of
responsibilities
and decisions to
decentralized
units, which in
turn requires
attracting and
developing
personnel
capable of
management
roles.

Facilitates more
flexible work
arrangements.

services
technologies
in
government.

Requires
development of
new infrastructure
for unmanned
ocean vehicles
and other new
systems, along
with adapting the
role of the NOAA
fleet.

More competition
among
technology
standards
lengthens time to
agreement but
potentially allows
better choice of
standards. Need
for active and
early participation
in standard-
setting processes
to fully benefit
from outcomes.

direct or indirect
partner in serving
end users.

Creates
opportunities for
more extensive
use of the Internet
and other forms
of electronic
communication
and commerce.

Growth of
broadband
enables sharing
of large data sets
among
organizations and
researchers and
providing
streaming
multimedia.

Increased
importance of
science
education.
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Relationships

Management with Other
Mission and Observing Research and Resource and Human Organizations
Vision Systems Prediction Management Capital Infrastructure and the Public
Globalization Requires Increased Demand for Increased Potential benefits | Need for Globalization
expanded and attention will be | more global acceptance of for recruiting resources for creates demand
more systematic | required to: analyses, with complementarity | more people with | infrastructure for services from
international geographic detail | between the language skills, development and | government and
efforts, including Global for more areas. environment and | people who have | maintenance to private
scientific and ecosystems. economic lived or worked | support global organizations
measurement Increased development in other countries | systems. Need to | with international
support for International | international involves NOAA | and people who determine when involvements.
international cooperation. | demands for in development have dealt with new observing
monitoring, services relating | issues. international technologies can | Renewed U.S.
research, Demands to climate organizations. be cost-reducing. | reliance on
negotiations and related to change, fish Conflict with Locations of some | multinational
dispute international | migration, other nations Possible benefits | activities may be | institutions and
resolution. negotiations, | military and over the degree of rotational far flung. Issues networks
boundary relief efforts and | of government assignments with | of how to manage | increases
Terrorism and determina- international intervention on other countries the transition demands for
war add new tion and negotiations. climate change and international | from current NOAA
dimensions to dispute and other organizations. systems. participation and
international resolution. Increased environmental support.
responsibilities. importance of issues. Possibilities of
Private and international international Potential to use
Global government | cooperation in collaboration on the Internet for
commitments information research. satellites, ocean communication
require for monitoring or tailored to
leadership and navigation. other systems and | international

assuring that
managers give
serious attention
to international
responsibilities.

sharing of data,
e.g. from Chinese
environmental
satellites.

scientific and
policy audiences
and publics.
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Relationships

Management with Other
Mission and Observing Research and Resource and Human Organizations
Vision Systems Prediction Management Capital Infrastructure and the Public
Climate change | Provides an Makes global Public concern, Opportunity to Requires Demands new Requires
opportunity to and integrated together with foster a strong management and | generations of extensive
enhance observing unwillingness to | scientific basis arrangements supercomputing interagency and
NOAA’s systems make great for policy that cut across and advances in international
leadership in essential. sacrifices, places | throughout many areas of mathematics. cooperation.
science and a premium on: government. activity.
measurement 1) | Requires an Potential role for | Requires
by its work, 2) ability to handle More Increased Creates demand | NOAA in coordinating
by leading other | several orders of complete and | demands for for more people | working with capabilities of
agencies and magnitude detailed information to capable of other agencies to | universities,
organizations, increases in the explanation support developing encourage the research
and 3) by volumes of and prediction | regulation. climate development of organizations and
defining what observational of climate models—with a | later generations private
information and | data from change. Continuing possible role for | of high companies with
research satellites and tension between | NOAA in performance government
government as a | other systems Assessment of | approaches that creating or computing and efforts.
whole should which involve economic, emphasize supporting encourage
develop or cause | new generations demographic science and those | arrangements for | development of Importance of the
to be developed. | of and social that emphasize developing the competing problem, the
supercomputing consequences | precautionary skills. sources to prevent | range or
Requires support | and advances in of climate policies before monopolization of | uncertainty and
for large-scale mathematics. change. scientific high performance | the potentially
scientific answers are computing. far-reaching
approaches and Research available will put responses creates
investments. support for on pressure to a heightened need
developing provide results for public
Requires policies, and scientific education.
integration of especially assessments at

efforts of many
disciplines.

those that are
less costly and
restrictive.

early stages of
research.
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Will result in
demands for
NOAA to assess
impacts of efforts
to address global
warming.

Requires
integration of
efforts of many
disciplines.
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Relationships

Management with Other
Mission and Observing Research and Resource and Human Organizations
Vision Systems Prediction Management Capital Infrastructure and the Public
Government, Demands for Increased public | Demands for Demands for L Need to maintain | Demands for
business and more global and | and business more accurate more science Requl.res .mternal modern interfaces | greater and
consumer more local demands for prediction of addressing the organization and | {3 accommodate earlier
demands for information. weather and weather and merits of increased skills | users of coordination with
services climate climate change. regulations, to manage information. commercial firms
Increased information and including expanded and when new
demands from information on Demands for demands for more complex Potential for services are
other pollution and more local more social relationships public and private | introduced.
government marine weather and science . inter-
. . . with external o
agencies. developments. climate data. capabilities. - organizational Demands for
organizations. development of greater
Increased International Interest in air Web and other international
international demands for quality measures electronic cooperation in
demands, information. and warnings. services. data and research.
including:
Increased Increased
Military, government demands for
including demands related information from
information | to security, the public and
support for economic increased need
changes in development and for public
military relief, global education,
structure and | developments in satisfied through
force marine life. a wider array of
posture, distribution
domestic means.
security,
origin and
spread of
contamina-

tion, missile
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defense.

Economic
development
and relief
efforts.

Disputes
over use of
the oceans,
delineating
boundaries
of the outer
continental
shelf,
charting
passageways
for
navigation,
global
develop-
ments in fish
stocks and
other marine
life.
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Relationships

Management with Other

Mission and Observing Research and Resource and Human Organizations

Vision Systems Prediction Management Capital Infrastructure and the Public
Business, Growth of Opportunities for | Need for greater ) Increased Opportunities to
economic and capabilities of new collaboration Economic ) Long-term bandwidth and take advantage of
budget climate the private sector | arrangements with universities | development will | shortages of private sector innovation and

to provide with the private | and research put more technical skills capabilities resources of the

services that sector as a result | centers to reach | pressure on and difficulty of | facilitate off site private sector to

have been of changing critical mass in coastal resources, | government location and respond rapidly

provided by organizational numbers aqd domestically and | competing with contracting out of |to ch?mge, keep

government structures and range of skills internationally. the private sector supercomputing. up with

means that capabilities. and for and . technology and

; : . for technical .. S -

increasingly the These may equipment for . Competition utilize private

question is not involve multi- climate change Competition for perso.nnel TequIre | reduces capital.

what government | firm science. water among creating a opportunities for

should do but organizations communities and | desirable climate | sustained

what government | and a variety of among uses will | in NOAA. technological

should take possible roles. become more monopolies.

responsibility contentious. However,

for. Greater shakeouts from

competition for competition,

Opportunities for | budgets with combined with

NOAA to worsened budget restrictions on

develop new balance. procurement, can

types of create new

relationships and
act as a catalyst
for initiatives to
be fulfilled in the
private sector.

Increased
demands for
weather and
climate
information if
higher energy
prices.

monopolies (e.g.
in
supercomputing).
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Relationships

Management with Other
Mission and Observing Research and Resource and Human Organizations
Vision Systems Prediction Management Capital Infrastructure and the Public
Environmental Potential for the | Increased Opportunities to | Ecosystem Requires Requires local Requires efforts
and resource combination of demand for foster the role of | approach integration of operations offices | to organize and
management upcoming ecosystem science in efforts of many | with science support new
policies legislative information. regulation. Makes strong | disciplines. capabilities. governance
reauthorizations, demands on structures (e.g.
Trends include: activities of the Demand for Opportunities to internal and | Requires more for fisheries
two ocean more global and | advance inter- management management
Global change commissions and | more local knowledge, organiza- personnel with councils and
initiative changes in information. utilizing data tional skills in both ocean
Congress and/or from global and coordination. | management and stewardship ) and
“Smart regulation” | the White House | Increased integrated science. incentive
to produce much | collection of air | observing Requires systems.
Ecosystem more quality systems. extensive Requires greater
management fundamental information. inter- capacity and
legislative and national coordination at
Local approaches | policy change Need for involve- the regional and
than is widely research to ment and local level.
Technological expected. understand cooperation.
solutions Change also can ecosystem Requires
come from interrelationships Requires structures to
Data Quality Act leadership by and responses to integration of | manage
NOAA. efforts of regulatory
. changes Lo
Economic many initiatives and
development as NOAA will be disciplines. rules and
complementary to | asked to provide Increased procedures.
the environment more information analysis of air “Smart
and analysis to quality regulation” will

Rejection of the
“precautionary
principle”

support
regulation and
could see
expanded

information and
development of
products.

require efforts to
apply tools such
as cost-benefit
analysis,
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regulatory roles
in fisheries,
oceans and the
beginnings of
regulatory roles
relating to
climate change.

Growth of
regulatory
responsibilities
requires greater
efforts at
managing
relationships
between science
and regulation.

Growth of
regulatory
responsibilities
requires
integration of
efforts of many
disciplines.

incentive systems
such as tradable
permits,
contracting,
determining
geographic
scope, and
developing
governance and
participation
arrangements for
self-regulation,
more
systematically.

Need to evolve
“smart
regulation”
approaches on an
ecosystem scale.

Need to resolve
environmental
issues relating to
military facilities
and activities,
including
training,
encroachment of
the surrounding
environment and
the military
request for
exemption to the
Endangered
Species Act.
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Relationships

Management with Other
Mission and Observing Research and Resource and Human Organizations
Vision Systems Prediction Management Capital Infrastructure and the Public
Government Need for amore | Anti-terrorism The Data Quality | Growing Requires greater | Need for Increased
initiatives systematic effort | and military Act can delay regulatory coordination of | coordination and | interagency
to interface with | efforts create: and/or responsibilities ocean policy reevaluation of responsibilities.
Initiatives include: | universities, complicate legislation ’ uses of NOAA vs.
research I d release of Require & lati ’ d other agencies’
The President’s organizations nerease findings. greater regu a'FIOIl an facilities,
Management and private demands for efforts at operations. including
Agenda firms. international managing substitution and
information. relation- Requires greater | cooperative
Environmental and | Opportunities for ships interagency arrangements.
resource greater . Demands for be.tween coordination.
management contracting with ability to science and
olicies rivate ! regulation.
P p o determine g Increased
organizations. s
Ocean policy sources and Require capabilities
review Opportunities for pﬁths .Ofl greater required for
public and ](; elm tea ’1 coordina- management of
War on terrorism, | private arll(zl (r)lglclae ar tion of outsourcing.
homeland security | interagency . ue NMES and
and disaster cooperation in releases. NOS
preparedness and Web and other D ds f activities.
response electronic . i:manl s for
services. mn etmi' Will require
Changes in pr<()1 ections both more
military structure an interna-
and force posture TCSpONSES. tional and
more local
Demapds efforts.
resulting from
chapging Will
military involve

cdaarr ndnian nan
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structure and
force posture to
support rapid
response.

Demands for
outsourcing to
improve
government
efficiency.

Increased
scrutiny of
release of
information for
security
implications.

increased
reliance on
new
approaches
such as
“smart
regulation”
and efforts
to apply
and adapt
those
approaches
systematica

1y

Will require
more
personnel
that have
both
science and
manage-
ment skills.
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About Hudson Institute

Mission

Hudson Institute’s mission is to be America’s premier source of applied research on enduring policy
challenges.
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Ideas: Hudson Institute produces independent, high-quality research and competes boldly in the debate of
policy ideas.

Initiative: Hudson works to counsel and guide policy change, applying our ideas whenever possible
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Impact: Hudson reflects constantly on the application of our ideas, using real-world experience and new
knowledge to improve the Institute’s response to policy challenges.
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